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nl*1~6, r1|*k^ISi ~4cdt;u 
S, A lift ft, ) 

7-:>i->,>:fre>§§»£;h.ft-r syyj^A^^^^-f 

[»*a3]. -JftSC 1 l=*il*T. nl*1~2. R1|* 

4 t*x ( h U 7 p q ^;u*jU7fc=;u) -f s K 

fc i*/ \ p f > -f 7i- > «fe y sistLfc'j?* 
[»*«5] mis-test 1 vrnztizj 

^-D-yjup— p^+x h 'J tK'J tf-ju 

COV tb ft - t &m t ? ftfg *)£ 5 S5K05 -f * >14« # 

[»*if 7] gSKtfSOnj — ^t+v^f- trT-fcft 

$ ?#® t f ft It *H 5 1= ffitt© ■< * >t£»{*. 
[»jfcJg8] ^^m^^A^CsAzoCToN+Br-^fclivT 

tt t r ft»#JjS 5 Iwffitto-f * b tflc -f * > 

[»*If9] .|fjfcJS5, 6, 7 £fc l*8frt>#ft Hi* 

[&wa>S5Mifct&iB] 

[000 1 ] 



ft &ffftlF] *SB91I;J\ £«; 

»-f^-i/ttai*i=*fiE*»^-. lei, «R« 

#^»fci*£*#LT»&:fcft**>tt;fc{* % 

tflc-<*>14y;uizlW-rft=fc<DT*fcfto 
[0 0 0 2] 

(~3oo°o £T^#ttSi=fcft;§Ifci£-efcft= *-a> 

Wtttt. I^p h>tt(7M:*>tIitl::g-3<;i5l^t4£ 

SSH*<8l#>T/jv$ < . ^»#gt±T*&ftC<hfrf>. ^'J- 
> K * ffl«* ft U Kffi* Tfttffl ^ * ft <B Tffe 

^«cs(E:jfti*s««u5ft. mic. gz-ofrnmrnmrnv 

i*«>SJBiBlRttftif*fiJffl-rft» «-*<D^ri»bqe»»lc 
*}l^-caB2F*lT#"CHft. f *^14*l#^«ffi 

rofUffltW^S+LT^ft. 

I*, T^+^TV^E-^A [NRXH4-X] + . TVU^Vb 
■yj-xyx — ^j* CP RXH4-X3 + s N , N ' -vT'JU 

JpjU'r s^^/'J^As N-T;u+;ut"y v^-f A/d:if7t)< 
fflL^btifto tfcT-tVli LTIi, T^5-^ACD 
ifim^bfe (AICI4-, AI2CI7-) -x h^^;u^-p^O 
»7-t> (BF4-) . ^7)l-tot<X7i-h (PF 

6~) ftif^ttawfetroi: Lxmi ftct*<-c#ft. 
[0004] -fsyyj t7AJ»^c,<cftSffl»itt**^ 

/&t-ft^;£±: LTI*, 1, 3 -v7WJK 5 $f V'J 
A/\7-f Kl=. ifT-7j->^^t;$gig^SfE:^-a-ftT- 
^->3S^;^A<*P<b^^TL^ft (> IStS^cO^^I*. 1, 3- 
v7^M5^ , /'J^A/\7'f KttBfcjSitfiS < , 
;§^im<k & •o&l^cDTr, (7) 14 .6 £ IS T # L tb ft tc tf)<D 
3M£T*fcft„ IiJ±<a^T?3aft/\p ¥>itm 

l«lc$ij§14-c&ftfcft. fll» L»l*£ 1*5 
ftA<> «fflL5ftJBttfl>aBII=#JI?lA<*ft. 7 — 

:*>£&ii!fl£#t;fc<fc>lc. ^roi)HSlc^r B l7!)<7b*A*ft^ 

[0 0 0 5] ^fc, ±fB<Df * >14;£tt05 5*>. T^5 

I*, fr-fA^KttOjgAlcJ: y»fl?L. ^|g^^±-Tft 

(BF4-) % ^^-y-r7;U7f-p^x^x— h (PF 



(3) 



20O2-3478 



6~) SttN, N' -y7^-f SSVJOAil I 
(MelmC4tf5-r) icr^TI*. 7Kl::3?5E£:-i';>|->14;8H* 

[0006] -<*is®im<Ditiio)mmt lt^'gutus. 

Diels-AlderJ5J*:cO^*i: LT*P t>^.TU-5)7Klc«g-r 

"f-IVTl 'J O— TJOtf — )V>r h>t(D [EtN 

H3] [NO3] i%P%<PX'<D%.lZ-V$>&o ZH^><DS.m 

ib y a -t x ic as 1+ £is ji-r s 1*1 a £ %± * 

ii-«*»«iE«s:f*ffli=»#r*. miE'f 7f->tt»«sffl 

^->;§;^l**fijr-S>^ 0 
[OO 0 7] /8 — h*-> KNai£CDC*lOa>7' 

^<t. *lc>#l§4Lfc*X*-^A<b/\P>7-*>1b7>^- 

14 (regioselectivity) I*. 2-t7l — ;i4g<D* r 7> 
$— 1'^->(7)14SS&t/5gj«lc«c#f -So SRSttOT^P 
h>5t!««f T?li^-;u KT;u4r;Ht (o-alkylation) A< 
ffi14t?fe-5o n-Bu4PBr, n-Bu4NBr, [emim] B r S. 
I/n-B u 4PCI i: LTffl^ixt. ±TCDi§£l-fclN 
THl N 1ifliMiR14 (9 3-9 7%) y:*;U H7J^ 

T? $» U 8-508754 ^$g#Bf ) , CCt 

**>tt»1*S*lJJHLfcJRJ£T?tt, KJt£j**!l£S 

gi-tfJTT £ c <b a<t- £ £> c t . 33 «tu:T;^;Hb±jS 
4b 1 - *tt s »«14 * is] ± $ -a- z> z t m r«- t *i r 1 \ -5 „ 

Ml-. -M$g^a»7Ki^1bSJS-V>t KP^;U5;HbJ5K, 
/^i^AM&l-cfc-SC-Crty^'J >->'SfE: (HeckJS 
JS) . Friedel-Craft8SJtCDai*t Lr-f^-^ttSSf** 

*tfcbtcti<«§i*iTi»4. erotic, 
li&ttlifl^OTSf&lzfcl^T, JSJSroStRtt. £l£<0;5 

&X, <t^S(6lc**<ltitt-r4. 
[0 0 0 8] Sicl*, 7Kl;^;§t±(D-i'^->tt;tS»lcJ;y 

^ffls(6©sjt**<fflflt$*i. zti$mm-t&zt led: 

"J. KJ£BK8£KJC±J*il!l<D#l!t(DS8<fc, SffiSJClc 

[0009] iC5t\ *#gfi¥ 5-258607 -^•ii 
ffi, RBB?2OO0-3 6 2Ot^i (^fSA) , 



»M2000-1 1 7 5 3#4*?g (ttfBB) fciflctt, 

-f * Mc*14S»^-1b^^, -r 5 * V U ^Atiit^^- 
* y y t7 a^ p, fig* * ft § -< *■ >tt;Si*i*-5-roiSit 
t;»«a>«*fc fe i> z t <d^»* 

^^TL^-g)„ 

[0 0 1 0] aftMlcli, -i^lBAIzl*, N-ifM5 
^* v*-;u 1 1*- >igfr c, ^ ^ -ggtJfi $ •£ 

A^*<, STc^BlCli, N — tf— ;u-f 5 — )\stM 
ZfrfoZitX'&^ixhU-TIVZ-fr^ = ^V/y OAigCD 

select s n - e-^u-f s y/u t7A;tsti£7tf y 

1 -x^;u 3 — p< rFJU'f 5 ^'V 'J ^ A h'j7^tP^ 

W;§1b3feP>t/l=5fe«:iS«'^ L ^$t;-<^->14'trJUfl5ffJ)$l= 
•OLNTWS-rS^^li^aL^lV -^fiJca^^-^ 
±1*is»^. »^m-&1*|-^t-SpIi§1bfi6^^-r, 15*'fi 

t=, SE*©'T^|->14;$1*I (N-y^VU, N ' -n-^ 
^Jl"f 5 *VJ 7A^W7;i/tD'J : MelmC4) 

I4S14A<S < s ;§Mcoffi«4A<SH C y |c < ^Po^SIA<fc o 

^> l / ^->14;^1*(7)ffl^l41S^ ; ? L 1b^^W^/*<iI1*i: L 

rcDfijffl-v>, EH*m^Mcoaj^* , 4icpst»*T.Tfcy . 

^->14;«»4'l-fcit-5^JS;ffi» ; f-. ^ttSttT^^Hl 
[001 1 ] 

[#gBjtt<8?;*Lcfcd<bT&ISfI] *#B^roiiSili. 

a br>'ic»Tm^i*^«Lr^u;ffi? 71 ^^-r IStttt -f 
* >14;«1*^t#SC t A<t? # 4 * ^ * >ff5/£1b£#)C7)» 

i8» Ltz-i 7f ls<&?)\,. U b U'IchUIBti ^7j- > 
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[0012] ±IBBHS«*-r^<«WB 
;U*n'J>KtSI (MelmC4) I*. T^+JUt LTlSfO 

SHb*3ttffi (7;u*;utt£ Ltii'>fi < 4: *, 

*I6££»j*L5 ftx— t;u«*S* n, n' -v>t;u 

>14;&<*ll (n->^;un' - h+vif« 
*f syi/'J^i^nvf K : MelmC20CictfB-r) .III 

Jx?u £ K :TWelmCiOCi tEt) tHWBLfc. ^OfcH 

£(*£^»<bt?**ct£*i*/£u *«wss«t4 

[0 0 13] 

1t*8if*l5N-7;i/*;i/N' -7i^ + v7J^- 

[0 0 14] 
lit 2] 

Rl — N( + ^N— (CH 2 >-rr 0 -R 2 
[0 0 15] (-JlftSClUs, nl*1~6, Rlli^^Sft 

i ~4a>7;u*;u»*L<ii**. R2iigtstgfci ~ i 

2<D7;U*JUg. AI4T-* >T?3f>6, ) 

[0016] *sgB^(DS2i*. una— 

9 V ') b S f * >1£ <Wr- fc Z> o » * L < 

I*. BtlSe— flSxCl ICfcL>TnA<1 ~2. RlA<y^;U 

tt&ft-e&u. «ty#*L<i*, -r 3d-^tt*«ca>^-=.'> 

;U7h~;u) -fSK». ir h^JM-P*'? 



[0 0 1 7] *§£W(Dm3\t. mlfB-^S 1 tiJ^ll, 
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[OOl 8] *f|BJ<7)|g3l4, UMEy;U**t>fcSBtt:« 
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mm<omm<omm **wa>-*ai -c***i*<b* 

i-7^M5^v-;i/ (r;u^r;u*<!: Lrii. Kit 
ai-4<Dfia7;^n) . mi* 1 -*^ju>f 

7— ;U, <tX- (CH2) n -0-R2 [5** X P ^ 

£6 0°C~ 1 0 0°C£lT-T:JjDj!ftU 1 B*W~5 0B*IH« 
fft^o SK»tttl*!&-rLtij&«t Lfcl^. $pp* 

cdt;u^t>iu/n^^ Ki=*ftia«<bJEJCa>Jlfri*. ih-nmr 

7— JUtttt, T-trh>, KKx^jUJS^lCckSafe;*, ^ 
PP7tN;UA;§;^<t LT;ttt7;^t (*tt) (D±=yMz 

[0 0 2 0] 

[^SS0)J] H)5S«'J i 

1 -^^;u^ 5*V— ;U0. 6g(c2-^P^x^;u> 
x-f^17. 9g^;^T;l^^fflLNTi*o < U <t ;ST L 
fro 5»T*, «»L«:A<5> 6 0°C^T*»D?»L. »feO)tt 

U $-6lzB»x^;U00m|-C5fcJ*Lfc. S«?»^**#i 

fc«(»S^PP*jUAIw}g»L, SttTiLS-t- (+tt) 
0)*^A$iiLT»aJ!Lfco <7 P P7ts;UA$;/UcJ±g^L 
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1 5 5^7— JU4. 2g£;fi;§T*ifa6 0°C£T?fiQ 

;U22.5g£4>o< yj(iTLfctC?>, SSJtfe<Dtttta<* 

;S;l^-^ffll>rKKx^;H00m|-T?3Hl^Lfcc £i£ 
**0)»Mx^;u*3BElz<fcyfiS*L, JbCfv^- 
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M 



jfl/iJ^?P5 K (MelmCiOCi) 31. 7g (HX^=90%) £ 
*P B (DlH-NMRailSfc«fct/5c*»«f*1 i fofciB*l* 

S3, ^4iz7FL^tfc s y -efey . ifi(DN-^f;^ 

p h>M¥v7 h*<JEJt«4ppm(tifilz«aiJ**L*Ci: 
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h~f4 /f>tf j'Sffcfc C t tfStfg ttltz. &tzZ*lh> 

3fS0M ?|->t4;£1*l (MelmC4) IcJt^, x— xJU*^ 
ALt=fm^^->t±;S«l I (MelmC20Ci) , III (MelmCi 



OCO yi£ I ^Jg ftdlll (MelmCiOC^ (D 

liJttel (MelmC4) <7)-N^ v jaTT'£> y , X— ^USjg^OD 
» AIC £ o TiStttt © -f it >tt**A<» bW:. 
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mm$U , 2lcfct\T»e)*tfc-f (MelmC2 
0C1) .III (MelmCiOCi) (D;gffCD 
<b*$t££* EE*Q0M ^">1±;^f*l (MelmC4) <tifc«feK 

«a>«»^b**Bl4ffll^fc>f *>143itf*l (MelmC4) , I 
I (MelmC20Ci) , III (MelmCiOCj) CDl^Hlc t»» L 

[0 0 2 9] ^>^i'jxu h— 

;H*-r^">tt^f*l (MelmC4) lcfMs«-efcS*<. x— 
fiHSp^t'ft>ttS^I I (MelmC20Ci) , III (Me 
ImCiOCi) lztt»»Lfc. 4 
^<7>;lJf [4 5SS 0 /o^T, JffiSlcii 1 Ii%-3li 

[0 0 3 0] ?K'J-L-^5>Sth'J^ 



[o o 3 i ] laSt'SiS^Hi-xt+yy- 
-izf^l (Me!mC4) I c^FJg x-^;u$±^£^t; 
-f 3*->tt3ftf*ll (MelmC20Ci) , III (MelmCiOCi) 1=14 
;tfl?Lfc 0 Ja±0>«fc5l3, -f ^>1t3K<*l I (MelmC20 
Ci) . Ill (MelmCiOCi) (**■** 5 ^ttffifl^ 

-to)*«<b^M<«(liSiC. »*£ffii*fc£<b 
3M*Jt(0SE8IKJC (S&Jt* «0)<b¥«MI6) 0>cfc5fcP 

[0 0 3 2] 
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;UT>^-^7AJg (2Ci2N + Br~ 2C14N + Br") OT#-f^> 

tmte^nmnmu z>if\z s Tjk^mmm^m ids 

»*a.6lw*Lfc. 2C 1 2N + Br-|S-f ^>t4;^<*l (Melm 
C4) , II (MelmC20Ci) .III (MelmCiOCi) <D±XizM 
MLtzo DSCDS«**«7i:jSLfc. -<^>tt;S» 
I (MelmC4) ^l-fc^T2Ci2N + Br-|*-» ; ?-ai«^l^*# : fr 

a>y^-aa*Bte»i=*r3< «n»e— 9 ^ v ^- 
f g ^ * T -5 c <t # *a ?> ^. r l > s „ 

[0 0 3 4] -?J-f ^tt&ttll (MelmC20Ci) .III 



(MelmCiOCi) if'l-fcL^r lis -Ztl^tl 5 2 . 4°C. 5 
0. 7 0 Clcy < /U-;S B B B 1S$^;gS^-?-^l.- < !:^t>. ~ 
ft*WitfteffLZ*lXl*&Z£tfm'3tzo 2Ci4N + Br-CDli 
-f7|->tt^«:l (MelmC4) *lcl*»»LJ&L^ II 
(MelmC20Ci) , III (MelmCiOCi) lcl*;§PL, -?-*t-tr 
+16 4. 8°C, 6 7. 7 0 ClC>r;U-;^ B B B ^lE^;Sg$# 
CCDJ:5lc, -f^->14jft|*ll (MelmC20Ci) ,111 
(MelmCiOCi) ^icfctNT, »^-»^«:i7fc€)^»^-« 
(D » & A<5tIS $ *i fc o - n ^ s -t ;u fc if <0 Jfc 

[0 0 3 5] 
Mb 3] 
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2Ci 2 N-Br CH i(CH 2 )„^ C H 3 
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™ vr CH S< CH 2)l3^. kl< .,CH 3 

2C 14 N-Br- CH 3 (CH 2 ) 13 - N -CH 3 Br ' 
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T-M^fiKlcoi^rgpfflfiLfco *f (MelmC4) 



H 3 C-(CH 2 )7-0 




N=N- 



ifilcHHStl-SC (2 0°C) . C8AzoCioN + Br"li 

[0 0 3 8] ifclc. Ill (MelmCiOCi) l-lb£1$5 3 [CsAz 
oC 10 N + B-] £#«fcLfc£#<DS£tt-W*l"RilJlX'<>7 

[O 0 3 9] 
[<b4] 



CH 3 

0— (CH2) 10 -N* — (CH 2 ) 2 0H 
CH 3 



[0 0 4 0] 2 0°Clcfc^TC8AzoCioN + Br-OTP&i|K;fI:* 
l*300nm#jfilctl^$tL. 7K4 1 .!: mWz-ft+mt LT 

L T ^ 4 C t #WJ1 L 7=„ -75. C £ 9 0 °C 

IzUa^-t & t . 360nm#jfi<75qSJKA<3Stlfco CCOX^ 

LX^ZZt&Tji-tc -75, C(D;§;^$-2 0°C^T-;^SP 
•f &<t. 360nmO)qRi|XI*;N^L, f?t/300nmlciRJ)XA^*i 

b, -f^VteiSftll I (MelmCiOCi) ^Icfcl^TCsAzoCio 

die. x-^^$g-&^^ALfc'T/j->t4;^1**l3fcLvT 

C (75 J; 51^. x— TJ\,m-g$:-£tm-ls 
14;"£i*ll (MelmC20Ci) .III (MelmCiOCi) ff-fcl^ 
T. li^fttr^I, 5 -b^ft if 

14) £tt^lf5£t*«2Jj!^^(BteiE&SI&l:: «fc ot¥J»f 
£>. ?JT*ffro^ffl&75;i§#£^;L-5> < , £fc. =HISe14a> 
J£1*f l=»TJfc*tt:SRr*<tf t *>> & . II±f UDfQ^ 



[004 1] 

[fPJOTxJjJll] Jil±<75<J:5l-. ^^s^^^ii, ftjfeoM 

ft+m-tmzzi LMi^mitmti ^t^-rt >t±$i* 

4 C t < SStiftfl)^ ;J-i/14»Ef**< 
SJjI®T*i&«£;h.. Sic, ttttA<«i*C 

1* ^ jgflf St5CiA<T?#4fl)t. (73 nT^-lbStt: 

fifM*<D$l#£14^ft<!: LTfl>fiJffltt*<|Bj±L, Hfflfi*)^ 
fij ffl 14 tfmttX- $ Z> „ * fc * ;§P L tz 4 * > 



(9) 



«f$Bfl 2002-3478 



[01] C8AzoCioN + Br-(D-f ^->1S3tf*III (MelmCiOC ft 

1) ^icasM-ftien-RrtMRiRX^^ hjuxtfastts 



[Hi ] 




300 400 500 

wavelength (nm) 



CaAzoCioN*Br<0-<^>ttW»:m (MelmCiOCi) *fc*lit6»^-«Ja 
K,K HL3rf3:#fc CCaAsoCioN-BiO =0.5 mM 



(51) Int. Gl. 7 

H01M 10/40 



F I 

H O 1 M 10/40 



f-73-K (##) 



